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达 53 m2 / g，在常用有机溶剂中的分散性好，具有良好的光催化性能。相比
于热缩聚法合成的 g-C3N4聚合物材料，其光解水性能提高近两倍，降解有机















































Semiconductor-based photocatalysis is considered a promising way to solve the 
global energy crisis and environmental pollution issues. Graphite carbon nitride 
(g-C3N4) which has an optical bandgap of ~ 2.7 eV is widely used for water splitting, 
CO2 reduction, pollutant degradation, and organosythesis due to its non-toxicity, good 
stability, and appropriate valence band (VB) and conduction band (CB) position. 
However, the photocatalytic activity of g-C3N4 is still limited by small specific area, 
fast charge recombination, and low visible-light absorption. How to improve the 
photocatalytic activity of g-C3N4 is still a challenge issue. In this thesis, we use a 
top-down strategy to exfoliate bulk g-C3N4 to g-C3N4 nanosheets. The exfoliated 
g-C3N4 nanosheets exhibit larger surface area, enhanced visible-light absorption, and 
improved photocatalytic activity. Graphene and g-C3N4 nanosheets composite 
photocatalysts were also prepared by a hydrothermal reaction at 180
o
C. Due to the 
two dimensional structure and superior electron property of graphene, the visible-light 
photocatalytic activity of g-C3N4 nanosheets were considersibly enhanced. The 
hydrogenation of graphene molecule C96H30 was also studied in this work. 
This thesis consists of five chapters: 
In the first chapter, we present a brief overview of the properties, preparation, and 
application of g-C3N4 based photocatalysts. Our basis and the purpose of this study 
are also described. 
In the second chapter, we demonstrate an efficient way to exfoliate g-C3N4 
nanosheets in liquid phase by solvated electrons and alkyl halide. Compared to bulk 
g-C3N4, the exfoliated g-C3N4 nanosheets show improved photocatalytic performance 
in pollutant degradation and hydrogen evolution under visible light due to the 
increased specific area and effective separation of electron-hole pairs. 

















were prepared by a hydrothermal reaction at 180
o
C. In this way, the g-C3N4 
nanosheets and graphene successfully formed well-contacted heterostructures, which 
is expected to benefit the separation of photogenerated electrons and inhibit the 
electron-hole pair recombination. The effecive charge separation ability can enhance 
the photocatalytic capability of the composite photocatalysts in water splitting and 
pollutant degradation. 
In the fourth chapter, we study the hydrogenation of graphene molecule C96H30 in 
lithium-naphthane-THF and sodium-liquid ammonia solvated electron solutions. The 
mechanism of hydrogenation process was studied by analysing the hydrogenated 
production.  
In the last chapter, we summarized this paper and gave a prospect of follow-up 
work. 
 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           





































被认为是大气中最稳定的氮碳聚合物，最早起源于 1830年 Berzelius 和 Liebig发



























g-C3N4由地球上大量存在的 C、N 原子构成，基本组成结构为 3-三嗪环，
与石墨的片层结构类似，所有原子均发生 sp2 轨道杂化。但与石墨结构中的 C-C 
键不同，在 3-三嗪环中，C、N 原子的 p 轨道相互重叠形成离域 π 键，使得每




密度泛函理论(DFT)理论计算，其热力学能比三嗪环构成的 g-C3N4 结构低约 30 
kJ / mol。因此研究者们认为，以七嗪环为基础结构的 g-C3N4更为常见。 
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